Decreased glucocorticoid receptor expression during critical illness.
In critically ill patients, the hypothalamic-pituitary-adrenal axis is activated, resulting in increased serum cortisol concentrations. However, in some patients, especially those with sepsis, cortisol levels are relatively low for the degree of illness severity. Therefore, in the present project, we aim to characterize the time course of glucocorticoid receptor (GCR) alpha and beta expression in peripheral polymorphonuclear cells of critically ill septic or nonseptic patients using real-time PCR. A prospective observational study conducted on 32 critically ill adults not receiving steroids, in a university-affiliated, multidisciplinary intensive care unit (ICU). Blood samples were collected for measurement of glucocorticoid receptor expression within 24-48 hours of admission to the ICU and at days 4, 8 and 13 after admission, reflecting the acute and chronic phase of the illness. During ICU stay, patients expressed over time reduced levels of both GCR-α and GCR-β mRNA. More specifically, GCR-α mRNA expression was decreased fourfold 4 days after admission (P < 0.0001) and remained low up to 2 weeks after admission (P < 0.001). On the other hand, GCR-β mRNA levels remained stable shortly after admission, but approx. one week after admission, its levels decreased threefold (P < 0.01) and remained reduced up to 2 weeks after admission (P < 0.001). Our results suggest that critically ill patients have highly variable expression of alpha and beta GCR, and moreover, the levels of both receptors decrease during ICU stay. Taken together, these might explain the differential responsiveness of patients to exogenous steroid administration or to endogenous cortisol secretion.